Cytokines and L-arginine in renal injury and repair.
Advances in molecular biology have identified cytokines as mediators of pathophysiological changes in chronic renal disease. Transforming growth factor-beta (TGF-beta) plays an important role in the pathogenesis of glomerular and interstitial fibrosis, whereas platelet-derived growth factor (PDGF) is involved in proliferative changes in chronic progressive renal diseases. Tumor necrosis factor-alpha and interleukins are expressed in experimental models of renal disease and are causes of inflammation and cell migration. Cytokines act by many different mechanisms, and one target of their action may be L-arginine metabolism. Since the discovery of the effector molecule nitric oxide (NO), generated from L-arginine, knowledge of this pathway has increased dramatically. It became evident that the L-arginine/NO pathway is of major importance in the regulation of hemodynamics and neurotransmission, in host defense against intracellular microorganisms, and in immunologic tissue injury. This pathway is induced by proinflammatory cytokines and possibly regulated by TGF-beta and PDGF. L-Arginine is also metabolized to L-ornithine, which can be processed to polyamines or to L-proline. As polyamines are important mediators of cell growth and L-proline is a substrate for collagen synthesis, both pathways, once activated, may be important in repair processes. It is likely that cytokines and L-arginine metabolism are interconnected and that both are involved in the inflammation, tissue repair, and fibrogenesis processes in the kidney. Dietary protein restriction in progressive renal diseases may substantially affect both systems. This review summarizes current knowledge about interactions of cytokines and L-arginine metabolism and the relevance to renal diseases.